Background: An anterior cruciate ligament (ACL) reconstruction has become more common and the surgical morbidity has decreased, it has been performed not only in younger people to play sports but also middle-aged people, with satisfactory results. Therefore, some patients might have comorbidities for which they take medicines. Especially the medicines, such as systemic steroids, might influence the reconstructed ligament strength and durability. Case report: A 49-year-old woman who was taking oral steroids for autoimmune hepatitis suffered a spontaneous ACL injury. She complained of unstable symptoms in the knee despite initial conservative treatment. Then, she was treated operatively with autologous hamstring tendon grafts. Three years postoperatively, her knee remained stable with 1.8 mm side-to-side difference on a Kneelax arthrometer and with 1.6 mm on anterior stress radiographs. There was no rerupture or instability. Conclusion: The patient who had received systemic steroids for a long time recovered satisfactorily after the operation, with achievement of knee stability and possibility to prevent degenerative change in the knee joint. ACL reconstruction should be considered even in patients with such medication.
Introduction
Acute anterior cruciate ligament (ACL) rupture is a common and serious knee injury in the young active population. Untreated ruptures of the ACL lead to progressive degenerative lesions in the tibiofemoral joint, and progressive development of osteoarthritis (OA) over decades. 1e3 Because ACL reconstruction has become more common and the surgical morbidity has decreased, it has been performed not only in younger people to play sports but also middle-aged people, with satisfactory results. 4e6 Therefore, some patients might have comorbidities for which they take medicines. Especially the medicines, such as systemic steroids, might influence the reconstructed ligament strength and durability. It is known that long-term systemic or local steroid therapy reduces the number of fibroblasts, 7e9 and may even cause partial necrosis of the tendon or ligament. However, to our knowledge there is no published report of an ACL reconstruction in a patient who has taken systemic steroids for a long time. We report on operative treatment of a spontaneous ACL injury in a patient on systemic steroid therapy, who achieved a stable knee for 3 years.
Case
A 49-year-old woman presented with left knee pain of insidious onset for 11 months' duration and instability expressed as giving way. She had been diagnosed with autoimmune hepatitis at 33 years old and had been taking prednisolone from 10 to 30 mg per day for 16 years. At 11 months before her first visit, she started to feel knee instability. There was no traumatic event except that she tottered on a bus. Since then, she had repetitive episodes of giving way during activities of daily living (ADL). On physical examination, there was slight swelling of the knee. Lachman test and pivot-shift test were positive. Magnetic resonance imaging (MRI) showed an ACL rupture without other ligament injuries or meniscus tear. There was no evidence of knee OA in radiographs. Stress radiographs with an anterior drawer force of 15 kg revealed 11.9 mm anterior displacement of the tibia compared to that of the contralateral side. Diagnosis was spontaneous ACL rupture and anatomic doublebundle ACL reconstruction was done using autogenous semitendinosus graft. Arthroscopy revealed the ACL rupture but no meniscus tear or cartilage lesion. Two femoral tunnels were drilled within the native ACL femoral footprint through an anteromedial portal, and two tibial tunnels were drilled within the tibial footprint in an outside-in fashion. Two double-folded semitendinosus tendon grafts were prepared. After the femoral fixation with TightRope RT (Arthrex, Inc., Naples, FL), each graft was fixed at the tibial end with a Double-spike plate (DSP; MEIRA Corp., Nagoya, Aichi, Japan) under tension of 20 N at 20 of knee flexion. Range of motion exercise and partial weightbearing with a functional knee brace (Breg, Inc., Carlsbad, CA) was begun 6 days after surgery. Full weightbearing was allowed 22 days after the surgery.
Function and stability of the knee were assessed 1, 2, and 3 years after surgery. At the 1-year postoperative visit, she felt no instability of her knee. On physical examination, range of motion was 0 to 140 . Lachman test and pivot shift test were negative. Laxity measurement with anterior stress radiographs revealed 2.2 mm of side-to-side difference. At 2 years postoperatively, the values for the knee injury and osteoarthritis outcome score (KOOS) 10 subgroups were 92 for pain, 86 for symptoms, 81 for ADL function, 65 for sport, and 56 for knee-related quality of life. On MRI examination 2 years after the operation, the reconstructed graft had a homogeneous low-intensity signal indistinguishable from that of the PCL or patellar tendon on sagittal T2 images, demonstrating matured ligamentization, and there was no evidence of bone tunnel enlargement. The Howell graft signal assessment, which would correlate with graft maturity, was grade II (Fig. 1) . 11 Three years later at the last follow-up the patient was free of complaints. Laxity measurement with Kneelax arthrometer of Biodex, using a 132 N load revealed 1.8 mm of side-to-side difference and 1.6 mm difference on anterior stress radiographs. There was no evidence of OA. KOOS subgroups were 92 for pain, 93 for symptoms, 96 for ADL function, 65 for sport, and 75 for knee-related quality of life, indicating improvement from the score at the 2-year visit. Lysholm score 12 was 84, suggesting a good result. Tegner activity score was 3. Informed consent was obtained from the patient.
Discussion
To our knowledge, there is no published report of ACL reconstruction in patients with systemic steroid administration who got injured with ACL rupture spontaneously. Although comorbidity with chronic arthritis is considered to be a contraindication of ACL reconstruction, some patients who are taking systemic steroid for diseases without joint inflammations may have ACL injuries. For such patients, ACL reconstruction should be considered as a treatment option. However, it is known that long-term systemic or local steroid therapy reduces the number of fibroblasts, 7e9 and may even cause partial necrosis of the tendon or ligament. Systemic steroid administration must be implicated as the cause of the injury in this patient and might cause impaired healing or rerupture of the reconstructed ligament. Therefore, clinical experiences for such case should be shared. In our case, the patient recovered well without recurrent instability and expressed satisfaction, and did not experience rerupture up to 3 years. Patellar tendon (bonetendon-bone) can be used as an alternative autograft, but we used a semitendinosus tendon graft because she often kneels during her ADLs. As we mentioned above, systemic and local steroid therapy is well known to be a medicine that weakens ligaments and tendons.
7e9 However, in one such report intramuscular testosterone helped reduce the loss of muscle mass and strength experienced after ACL injury and reconstruction, while rerupture due to steroid use was not mentioned. 13 Because this case achieved a good result, we encourage ACL reconstruction even in patients on systemic steroid therapy. To enhance the graft healing process, biological augmentation using growth factors, stem cells, and scaffolds has been proposed for more than a decade. 14e16 In the near future, these methods will be established well and support these patients to be treated successfully.
We present a case of ACL reconstruction in a patient who has received systemic steroids for a long time to show the efficiency of the procedure for patients with this comorbidity. The patient recovered satisfactorily after the operation, with achievement of knee stability and possibility to prevent degenerative change in the knee joint. Therefore, ACL reconstruction should be considered even in patients with systemic steroid administration. Fig. 1 . Sagittal T2 images show that the reconstructed graft has a homogeneous low-intensity signal indistinguishable from that of the PCL or patellar tendon, and a good integration within the bone tunnel, demonstrating matured ligamentization. The Howell graft signal assessment was grade II 11 ; Grade I designated a zone filled with a graft that had a homogeneous low-intensity signal indistinguishable from that of the PCL or patellar tendon, grade II designated a volume of the graft analyzed on multiple slices of at least 50% of the normal ligament signal intermixed with portions of the graft that had acquired increased signal intensity, grade III designated a graft within a zone that had less than 50% of its volume exhibiting a normal-appearing ligament signal, and grade IV designated a diffuse increase in the signal intensity with no normal-appearing strands of ligament.
